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SINGLET 





SINGLE CHANNEL 


TRANSMITTER 


A simple, powerful s/c 
transmitter, presented in 
response to popular 
demand. 


capability. The main advantage of 
epoxy encapsulation is that. the 
cost of manufacturing is cor 
ably lower than for a hermeticall 
sealed metal can, resulting 
better transistors becoming avail- 
able at a lower price. 

"The circuit employs a crystal 
















JN sesigniog this transmiter, the 
‘aim has been to produce a 
unit which is simple to constru 
has a high R.P. output, and takes 
advantage of ihe latest develop- 
ments in high frequency transistor 
manufacturing techniques. 
epoxy encapsulated transistors | Tb _emplo: 
tBed'are icon planar types, with controlled master oscillator, which 
aed ae on Pad? a high‘ transformer-coupled into a 
Current and medium power —_ push-pull output stage. A standard 











multivibrator is used to modulate 
the output at approximately 
S00c/s. The output from the 
imultivibrator is applied to the 
base of VT4, causing it to switch 
the output ‘stage at the tone 
frequency. When the transmitter 
is not keyed VTA conducts, since 
4 base current can flow via R4.and 
RS, thus. giving 2 continuous 
carrier output 


Simple test equipment 

‘An assembly sequence has been 
devised, with testing of each sec- 
tion as assembled. Thus, should a 
fault. be present, its location is, 
simplified, as only a small _num- 
ber’ of components will be. in 
volved at each stage. For testing, 
‘4 multi-test meter is required and, 
Since the current ranges only are 
essential, this does not need to be 
fn elaborate or expensive type. It 
Should be remembered, however. 
that if "voltages are checked, a 
meter of at least 10,000 ohms-per- 
volt should be used, since lower 
Values could upset’ the circuit 
conditions. 





For final alignment, a field 
strength meter is necessary. A 
suitable circuit can plug. inio ‘a 
multi-meter. Another useful tool is 
‘2 high impedence erystal earpi 
fitted with two crocodile clips. 
‘This is used for checking the tone 
generator, and also finds use in 
receiver tuning and testing 
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Printed circuit board 

Methods of making. p.c. boards 
hhave been described in detail on 
‘many occasions, so it will not be 
repeated here. 

‘All holes should be drilled with 
a No. 60 drill and certain holes 
‘opened out as follow: 

4 off mounting holes: No, 42 drill 

BA clearance). 

fof soll forme mounting holes: 
No, 42 del BA clearance). 

2 of ead anchoring holes: No, 27 
3 foil core clearance oles 
in. dri 

{ater socket mounting bole 
4in, drill 

Ita plug-in crystal is to be used, 
the two holes on each copper land 
should be joined to form a slot 
for the tags of the crystal holder. 
A’ short length of fretsaw blade 
is useful for this purpose. The 
board should be trimmed down 
to the inside edge of the border. 
Soldering to printed circuits 

Before commencing construc- 
yigny rubbing wih fine tel 

rubbing wit 
wooly and rinse down under the 
cold ‘water tap. 

The use of the correct soldering 
iron ts important. Use a low 
wattage irom, around 10-15 watts, 
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the same former; similarly L4 is 
wound above L3. For each coll, 
Solder the start end into the hole 
‘marked “S* and wind the appro- 
priate number of turns in a clock- 
‘wise direction, from the bottom of 
the former.” The end is then 
brought off the former 40, either 
ish, “For tap, “T", and 
soldered to the land. Tapped coils 
be treated as two separate 
in series, the pc. land carry~ 
ing two holes at the tapped point 
for this purpo 
‘A light smear of Araldite should 
‘be applied around the top. turn, 
to prevent the coils springing 
‘undone. This is important since, 
Wf the cole cond 16, anal, tha 
performance will be adversely 
‘affected. A trace of, Plasticine 
‘worked into the core threads will 
provide sufficient. locking, whilst 
Silowing adjustment. 
Continuity through the coils 
should be checked right through 














from the pe. conductors, so that 
the soldered joints are ‘included 
in the check. 


‘The oscillator 
Fit the crystal oscillator com- 


ponents; R6, R7, RB, C3, C4, C5, 
VTS and the crystal. Also wire in 
the on/off switch. “Connect the 
positive and negative to 12v. 
Supply, via atest meter on the 
10.'mA. range, ‘or next higher. 
With the L1/E2 slog fully “out, 
the current should be around $ 
to Gnd, the exact value depend: 
ing on “the individual trans 
Cticsttetstice Now, slowly sete 
the slug in until the current rises 
to around 8 to 9 mA,, indicating. 
that the circuit is now oscillating 
Screw the slog in one tum 
further (to ensure that the circuit 
Js not operating too near the 
critical point at which oscillation 
starts), and leave it at this posi 
tion. Disconnect the battery before 
continuing 
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‘COMPONENT PLACEMENT-—When held up 





he light, positioning on pc ands can be 





Tope penerntor 
3 ‘Now key the transmitter and note shows a construction method 

ann (oe Geese conpowents RA he meter vending alto which clingtn say bypde tat 
added, Shout "hall'ts "peetier veise. Sunset be mace °a Sin, vee 

VEL AYIZ, RECLRI.R2 KS, Final adjusiments"or L3/L4 sug Mark out the amide" dimensions 
RA, RS, Cl and C2. Connect the Ande acral Ioading col, L3 of the front hal on & Pisce af 
battery and clip 4 crystal et; Ste made wih the unk invaled 30 or 72 swe. aluminum nat 





ints case Gut with avhacksaw—the entire 
ita OF RA Hoe, tl fength of the cut being supported 
Dison the battery kefce cos: Case construction by wooden blocks, This. prevents 


Picco ie pai "To many home constructors, she distortion of the aluminium 
RUINS CORSITUCON es may case, preseals something ofa during cating. The Manges along 
noe raining omponcnts may problem but, with a ttle patience each edge should ‘be beat in one 
now be Ated, including the serial End. some wooden blocks, this operation, using wooden blocks 10 
socket, Notg that. if using the need ‘not be ao. The dgram  exiend the vice jaws, and remem 
Socket should be mounted 50 that 
the aerial projects from the 
copper side of the pe. Board. 
Borew the aerial nto its socket 
and ‘connest the battery via 
meter othe 100 mA. range. The 
Surrent will be anywhere: between 
30"and 80 mA, and should vary 
as the L3/L4"'sug. i adjusted 
With'a fcld strength meter, check 
that some RLF. output it preseot 


COMPONENT VALUES 
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bering that the panel is marked 
ut on the inside of the bend. 
Notch the flanges so that | the 
top and bottom may then be bent 
over. If the overall width of the 
ease front is now measured, this 
will show how much the material 
thickness is adding to the marked 
‘out dimension. Mark out the rear 
panel accordingly, and cut and 
bend as before. 

Lengths of in. aluminium, or 
brass angle, may now be screwed 
into the front half, to give added 
rigidity to the top and bottom, 
and {0 provide fixing for the rear 
Panel, “If these are recessed 
slightiy, the rear half of the case 
will fi flush atthe top and 
bottom. Holes for the p.c. mount- 
ing board, switches and aerial 
grommet, may now be drilled and 
gpened. Gut to size. witha round 

2. The angle strip is tappe 
SBA for the rear cover fixing 

For final finish, the case may 
be either painted or rexine 
govered, most grades of the Inter 
being completely. fuel proof 
rexine is used, § BA countersunk 
serews may be Araldited in place 
Before "covering, so avoiding 
lunsightly screw. heads on the 
finished ‘unit 


Mounting in the case 

Printed circuit, board is 
mounted in the top of the case, 
with the components facing down: 
wards, half inch spacers being 
used to hold the board away from 
the metal panel. Ensure that the 
copper land around one of the 
‘mounting holes connects properly 
to the case, for earthing. Battery 
and switch ieads should be looped 
through the two holes provided in 











the board. set near the critical point. This is 

‘Sponge rubber strips may be done by unscrewing it until the 
used. to. provide pressure’ for F- output falls off, then serew= 
holding the batteries so place. If ing it back in Lf turns. Now make 
there is any danger of the battery final adjustments to L3/L4 and 15, 
connections shorting 10 the case, with the case held firmly as 
tse thin paxolin or acetate sheet, before. . 
hued in place, 10 prevent such 





1 alignment 
With the batteries im place and 
aerial extended, adjust the L3/L4 
slug for maximum reading on your 


field strength meter. The aerial 
loading coil, LS, is similarly 
adjusted, with the case held firmly. ecB 





If a circuit fails to operate, recheck the assembly, including soldered 

‘connections, and ensure that no short circuits are occurring between 

conductors.” Check especially that transistor lead connections are 

correct. If the fault persists, the table below will provide guidance. 
‘CIRCUIT 





FAULT SYMPTOM POSSIBLE CAUSE 
Crystal oscillator Current low. Damaged transistor or 
does not operate, open circuit resistor. 
Current high. ‘As above or damaged 
cs. 


Current correct but Faulty erystal, damaged 
oillation will not capacitors of coil tums 


Sart shorting. 
Tone generator Current same as for Microswitch incorrectly 
does not operate. focal oscillator. connected. 


Faults other than Damaged components, 
above 
No output from Current as for oscil: VT or C6 damaged, 
power, "amplifer {ator plus” ‘tone 9 open-sircult, 
Indicated ‘on’ F/S generator. 
meter. 

Current increased C7 damaged. 
0 but Fy” meter reading Damaged VT4 or C6 
utput presen but meter reading Dama or 
oes nok modulate. does not fall when TX . 

Keyed “atthough: tone 

senerator operating, 
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SINGLET 


SINGLE CHANNEL 


RECEIVER 


This super-regen receiver 
may be built in relayless 
or relay versions. 





difficulty should be experienced 
in construction provided reason~ 
able care is taken, AS with the 
transmitter, the technique of 
testing each section of the circuit 
as it is assembled has been 
Adopted, a high _ impedance 
Crystal." earpiece, fitted with 
‘rocodile ‘clips, being “the only 


ALTHOUGH this super regen- is used with motored actuators 
cfative receiver has "eed 
designed particularly “for use 

With the RM, "Singlet™ wane Relay or relayless versions 
Milter. will work equally well With this in’ mind” the receiver 
uth “other single’ channel tone is presented. “here in’ both 
transmitters. “Its is) however, Telayless and relay versions. The 
Preferable to employ continuoes  sicvit is. in fact. Yhe sue in 
Exrrer between signals since this both cases. the only. silference 
Seuss in suppressing any spurious being that the pc. board is ‘esvequipment required, although 
noise arising in the super-regen slightly longer for accommodat Se SNE CE SY 
his. Electric. motor noise rece: a felay. For a relayless version, helpful 











tion is typical of ‘supervegen the overall size maybe. resuced circuit is fairly conven- 
circuits but, for maximum safer, by. cuting. along the dotted line. onal, “the, superregen RE- 
tie recomspended that 4 Tey be "Whilst the unit is small and the Getecior being’ capacitvely 


Incorporated when ins resciver components closely spaced, D0 Goupled into a two-stage. audio 

Stopifier. ‘The output from the 
Second audio’ ampliier is" trans- 
Former coupled imo a switching 
Greut, “for driving” either 
i olms. actuator er 50” ohms 
relay. Since. supersegen circuits 
Tre” somewhat dependent upon 
individual transition charac 
teristics, a variable resistor has 
teen ‘iicludad. inthe. base. as 
Sireuit "so" that” adjustment 40 
Spimum’” operating conditions 
tay be easly carried Out 


Printed circuit board 
‘Methods of making. p.c. boards 
have been described in. detail on 
many occasions, so will not be 
repeated here 
Al holes should be drilled with 
a No, 60 drill ahd the larger 
fones opened out as follows: 
Toff coll former hole: No. 12 
dill 
1 off anchoring hole (battery and 
actuator connections) and off 
anchoring hole (relay contacts 


@ 














and ‘armature _ connections) 
No. 48 drill. 

1 off relay mounting screw hole: 
No. 48. drill 

1 off relay mounting pin hole 
No. 50 drill. 














umber of Sing 
yin fetular “ane. Retny ens 
relates shouen here together 





commencing construction, clean 
the copper ‘lands by” lightly 
rubbing With steel wool and rinse 
down in running water, 


CONSTRUCTION SEQUENCE 
Throughout construction, care 
must be taken to ensure that all 
components are. correctly. fitted, 
Particular attention being’ paid to 
the transistors and transformer. 
Wherr mounting ‘components 
upright, it is a good idea to bend 
all the top leads around a dowel 
before starting assembly. Check 
clarity of the electrolytic 
capacitor when doing. this; the 
lead exiting from the Gan through 
some insulation. isthe. p 
Resistors and capacitors should 
be pushed down as close as possi- 
ble to the board, provided the 
leads are. not sirained, -‘Tran- 
If a relayless receiver is to be sistors, however, ‘should have a 
made, the p.c. beard may be small gap, about t in. left between 
trimmed ‘down in length by the case’ and. the” pc, board 
cutting along. the dotted fine, Avoid excessive heat when 
ignoring the two conductors which Soldering the components” in 
are severed in the process. Before place. 





















Winding the 
Construction is commenced with 
coil Ll, which is wound ona 
4, mm," (core), diameter former. 
Plasticine worked into the core 
threads will stop this working 
Foose during use, and will 
prevent ‘a stuck core “occurring 
ata later date. Fit, the coll 
former “by pushing it, through 
from the copper side of the Pe. 





COMPONENTS LIST 


vn: cuane 
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ca, co: 


see 


Lg. 





COMPONENT PLACEMENT— 
‘When held up to the light, the positions of components on lands can be seen 


board, and Araldite it in place 
ceS5 projection on the under- 
of the pc. board may be 
trimmed off. Clean one end of 3 
length of 28 swg. enamelled wire 





and solder it into the hole marked" 


"8." Closely wind on 10. turns 
ina clockwise direction, looking 
from the top of the former, and 
take the finish out to the’ hole 
marked Ensure that the 
‘enamel is completely cleaned off 
the wire before soldering. A smear 
of Araldite around the top turn 
will prevent the coil” springing 
unwound. Do not neglect ‘this, 3 
@ poorly wound coil can be a 
Source of trouble 


RE, detector 

“The components for the RF 
detector “ettion "may. now “bs 
Added; VTi, Cl, C2. C3, C4, C3, 
Gon, RD BS, VRI, RECT, 
Soin “aéral “and “also R7." With 
Vat “Set fully “anii-lockwite 
Tooking® fromthe “edge. ofthe 
Peep Wy. battery or a8y. Deas 
May be connected tothe: conduc: 
tord marked with portive. and 
Degatve gn" Connect a cya 
Catpiece between battery postive 
And the ‘nish, top end, "ofthe 
Goll ‘Usten inthe carplece and 
Stay turn VRI clockwise unt 

iilsing” nolse ‘Is. heard. to 
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P.C. BOARD—ACTUAL SIZE 


‘commence. Switch on the carrier 
of the transmitter and adjust the 
oil, slug until the hissing. stops. 
Switch Of the transmiter and the 
VRI- and repeat ‘the 
above procedure. 

"The adjustment may be checked 
by Keying the tone, which should 
be clearly audible in the earpiece. 
When satisfactory operation is 
obtained, check that the tone can 
Still be heard with the Tx placed 
about’ 20ft. “away from” the 
ecelver, with its aerial retracted. 
‘The adjustment of the coil slug 
may be altered so that the tone 








is peaked up. Disconnect the 
ower supply’ before proceeding, 


Amplifier. stages 
‘Add the components of the 
first amplifier stage: R4, RS, RO, 
C7, C8, VT2. If the earpiece is 
now connected between battery 
positive and VT2 collector, the 
fone should now. be noticeably 
louder, with the Rx switched on 
and the transmitter keyed. 
Components for the, second 
amplifier, stage may now 
fitted; C9, Cio, R8, VT3, Th. 
Take’ care to ensure that the 
transformer 1s correctly connected. 





Satisfactory operation maj be 
checked a8 for the first amplifier 
stage, but_ with the earpie 
connected between battery pos 
tive and the collector of VTS. 
‘The remaining components 
should now be fitted. If a relay- 
less receiver is being constructed, 
an actuator should now be wired 
to the receiver so as to. check 












Ws fault is apparent, 
the table below wil provae gedance 
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TROUBLE SHOOTING CHART: 
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cncurT FAULT SYMPTOM 
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vwesk) tone on] Damaged cos 
a * 


the operation. This should be 
connected between battery nega- 
five ‘and the collector of VTS. 
Note that if the actuator is of 
the type that employs pc. wipers 
behina the pawl, these donot 
always pull ‘in unless. tensioned 
by the (rubber) actuator motor. 
Tf fitting a relay, short lengths of 
Wire will be required to connect 









the source of he rou, 






POSSIBLE CAUSE 
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the coil tags to the pe. 

‘On switching on the receiver, 
the relay or actuator should now 
operate ‘when the transmitter is 
Keyed. (If not, refer to trouble 
shooting chart). 


Final tuning 

Final tuning should now be 
carried out with the crystal car 
piece connected between battery 
Positive and the collector of VT3 
With the transmitter at acon: 
siderable. distance, the tuning is 
adjusted in the same manner as 
When testing the RP. section 
Ensure that VR is not set, (00 
close to the critical point at whic! 
the super-regen action (hissing) 
starts, otherwise operation may 
Stop as the batteries run down, 

nally, carry” out an extreme 
range check before installing the 
Fecelver in a model. Unless: sub> 
jected to violent shock, the 
ecelver should not need adjdst~ 
ment. except on Very rare 
occasions, 

Tt. is recommended that the 
receiver be housed in a box, to 
provide a reasonable degree’ o! 
Protection. One constructed of 
Pein. ply has been found. satis: 
factory, “particularly if, wrapped 
around’ with nylon, doped on. 
Alternatively, the case may be 
covered in’ black rexine, as 
recommended for the ransrittr, 
resulting in a most  presental 
finish. 7 




















“SINGLET” -SUPERHET 


a thoroughly tried and tested superhet receiver 


specially for the hom 





-constructor. No special equipment 


is required for setting up, other than a multi-test meter. 


FFOLiOwING the popular re: 
ception given to. the RM 
Singlet transmitter and. super- 
regenerative receiver, we present the 
‘Singlet Superhet for home con- 
struction, Due to the greater com- 
PERI of 8 supathet iret, we 
wsten to ‘say that this is’ not 
recommended as a_first try at a 
constructional "project, since a 
fault can be extremely’ difficult to 
Joeate ifthe circuit operation is 
not understood thoroughly 





No. originality is claimed for 
the eircuit, well proven techniques 
hhave been’ employed, with careful 
attention not to push any given 
Stage to its limit Good quality 
Components, which are both elec- 
trontcally and mechanically suit- 
fable for the application are em- 
ployed, so. that the completed 
Feeeiver should’ prove extremely 


reliable in use. The. sensitivity is 
such that, with any modern power- 
ful" single channel tone | trans- 
mitter, Tange is far in excess 
Of that required. for all normal 
applications. The circuit is 
Feasonably tolerant of electrical 
noise from servo _mot6rs,  pro- 
Vided they are properly suppres- 
ed, but it is. recommended tha 
motorised actuators should be 
Operated from a separate battery 
pack via a relay. In all cases the 
ferial should be kept well away 
from the servo-motors and leads. 

Before we get down to the con- 
structional details, a little of 
the theory behind the circuit 
will be described, so that you will 
have some idea’ of how this re- 
ceiver works—and how the use of 
Supethets allows more than one 
model to. be operated independ 
ently at the same time. 





Circuit description 

‘Any (ype of receiver employs a 
cirut tuned to" the signal free 
SQuency; in this case Tlvand C3 
Perform this function, Av maxi- 
‘mum signalcvoltage is introduced 
inhi cut when I tuned fo 
the incoming signal Incoming sig- 
mals close “to, but not” exactly 
matched to the tuned frequency, 
also induce ‘voltage oscillations 
and these may be. sufficient 10 
Cause the following receiver nages 
fo operate. This fs why super: 
Tegenerative circuit will “respond 
{ovany transmitter In. the RIC 





band. We require somehow to 
make the receiver select only the 
induced» voltage caused by the 
correct transmitter signal, To 
achieve this, we build into the re- 
ceiver, a crystal controlled oscilla- 
tor, known as the local oscillator, 
which produces another signal of 


‘a slightly different frequency are smoothed out by _C_ 13. Pre-publication evaluation 
from that of the transmitter. The and R14. The junction point of “The cifcuit has been designed 
signals’ in the tuned circuit Dl, Ri4, and C13 takes & steady be’ tolerant ‘of component. vari 
are mixed with the local oscillator voltage value dependent upon the tions within the manufacturer's 
‘output, in this case by VT, and Amplitude of the 470 KHz signal, Specifications, but if you start sub- 
the resultant output is.a range of which is, in turn, dependent upon stituting components, then you are 
frequencies, one of which is the the strength of the transmitter sig- “on your own", as we cannot 
difference between the transmitter al, assuming the local oscillator deal with queries arising from the 
land the local oscillator frequen- Output is. constant. use ‘of components not as speci- 
cies. Consider, for example, 2 “It's tone is superimposed upon fed. 
transmitter frequency of | 26.995 the 470 KHz signal, the voltage — To prove the circuit and con- 
Miz, and a local oseillatot fre- atthe D1, Rid and C13 junction  structional instructions, several of 
quency of, 26525 MHz. the varies with the tone signal, since these receivers have been built by 
liference frequencyis 470 KHz, A Rig'and Cl3 are chosen $0 as not modellers with no. specific know: 
transmitter ‘on the next spot fre- {)'" smooth frequencies, in the ledge of electronics and only one 
quency, 27.045 MHz, will produce audio range. “This variation in has given slight trouble, This was 
a difference frequency of $20 KHZ the voltage level is our recovered quickly traced to_ solder_bridgin 
Clearly it is easier to discriminate {One or audio signal, tho conductors. The -P.C. beard 
between two frequencies 50 KHz Before we take this through any has since been modified to give 
apart when they are in the order ¢, before we take this through any Te, Ste, 2602 nthe offending 
of $00 KHz instead of 27 MHz. ook at the first LF. amplifier. area, hence you may spot some 
(1 MHz = 1000 KHz). ‘The transfiter, Fi, decouples the very’ minor differences. in con- 
‘The primary of the intermes: Cigar of VES tolae signals at, ductor” placement in the photo- 
iat Feguency transformer (LET) Sr very close to, 470 Ke, graphs. 
is tuned to 470 KHz SO 8 creasing the selectivity ‘of the — One constructor was unable to 
maximum signal develops actos it Stage “capacitor "would. have gt the LF. stip to aig, but on 




















































4 a aie a similar effect but over a. Feturning the receiver to the 
aE At etiacte toe fee cares oa 
Maus actestiode” (Wea ae cats feuge Resta She 
Rocca ies. MeO eae gets GSN, Gerard 


es ‘ aoe ee oe set 200 ohms pers volt sensitivity, 
Pe Mhicee? our Sunt 470 open sienal stength fs developed. indeed of he compen SO 
eee anemic Rt Ge ke Vd ee eng Fac enn ft 
the stage gain, 20 avording ir reliable, 
geo the tuned sages ths FAO Sveloading it ihe LF, amples. should not etpect. to. encounter 
ofthe signal voltage at 470 KHZ: C3'<mootht this control volage so A0Y Problems in geting the re- 
frequencies, is. being increased. that it doesnot vary with the tone ESITE > procedure for the LETS 
‘The outpusffom the second LF. feavency. Tis ie the automatic ESTEE Etvanained to requring 
anit Bete Se Oe Bereane: Sloufosr terested a 
‘Gnu ‘now we have only con- Returning now to, our audio (est meter of at least $000 ohms- 
sy eed a 5 per-volt sensitivity. Take care 
The laters since” tome of “the 

Me Suk the modotation (sy Which is transformer coupled into Cheaper. meters. available donot 
Sed’ upon the transmitter carrier. miching creak WTO nd 7 

i the positive emi 

Bae ae MOMaaehiton Mobs ot have: a decoupling capacitor Transmitter requirements 
halkcpele, of, cpeliation to Re So. that lowlevel signals and ‘Many modellers are under 
asses nd if thls Ie of ead noise ae not amplied elicienly erronegus impression that there is 
amplitude (Le, no. tone, sures; fg actuate the switching circu Something special required of 























Y RM “SINGLET” SUPERHET — THEORETICAL CIRCUIT 
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COMPONENT 
PLACEMENT DRAWING 


—when held up to the light, 
positions on p.c. lands may be 
Seen. 
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Superhet. 
‘The only requirement is that the 
transmitter “should operate ‘on 
Sioned by eatortg matched 
employing a ma 
aout" Requesey. Te 
Reolour” or spot frequency. 
diference between the'two eyaals 
ofthe pair is dictated by the res 
Seiver, in this case 470 KHz, and 
the lower frequency crystal ia'used 
‘Ste Saige of the amply 
i amplify 
and “iwitching. cleat’ ret 
dulres the transmitter fone to be 
th the range. 400 Hz to. IKHz 
Higher tones such at intended for 
tuned ter receivers are not sult 
ble. The. tone is. required’ to 
isa enamine ar fo 
‘eat—ie. com 
see te carrie nan oft In 
‘To the best of our knowledge, ai 
commercial transmitters and pub- 
iished® designs, meet this require: 
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P.C. BOARD 2 





ACTUAL SIZE 
ment. The shape of the tone wave- 
foim, Ue sine op aquare wave, 
fot important with this reseiver 
ia common ‘with all. superhet 
receivers, it is ‘not recommended 
that this receiver be operated. by 
flow power transmitter since, 
part from redueed range, (super: 
Ht are gsneraliy Tes seniive 
than “superregenerative types 
rouble could’ be experienced 
‘when operating in close proximity 
To other transmitters. As a general 
Tey if the tamamiter onlay 
4 shall layer ‘battery (P.P.3 type) 
then it ‘will probably not have 
Sufficient “output for ‘use with 
Superhet. The RM "‘Singlet™ trans: 
miter is, of course, ideal for use 
with ‘this receiver 

















Preparation of components cover the colour codings (other- wire as a former, bend back the 

Te Take the crystal socket and wise your chances of identifying lead at one end of each resistor 
cut’ olf the "centre spigot, flush the transformers correctly is 1 in 0 that itis parallel to the resistor 
with the ‘nylon moulding. (If, in 6!). The crystal may be similarly body. Tt is recommended that the 
Tact, a plugsin crystal fs fo’ be treated sf it does not "have a tolerance band (silver or gold) be 
uused--this is optional.) plastic sheath, (The Rx erystal is Kept at the unbent end. The diode 

S Wrap the LF. cans around the lower frequency of the is similarly treated, the bend be- 
with PVC. tape or “Sellotape” matched pair). ing made at the end marked with 
Xo that’ there ‘will ‘be no danger 3. Select all the resistors and « band or red dot. 


St component Teads shorting on straighten their leads. Using A 4; "4. “The. clectrolytic capacitors 
Te ae rate take care'nee to in dowel or a piece Of 12 SWE arc’ prepared in ths ame manner, 


hat he bend, ad wil 
dent upon the capacitor 
il" bends "ate, made atthe 















5. The leads on the remaining 

components, except the R.P.C. 

which is treated as above, should 

be straightened so. that they Will 
into the P.C. board. 





circuit 
{in detail on ‘many oceasions (for 
instance p. 116 of April 1966, and 
192 June 1967 issues). However, 
due to the complexity of the con: 
dluctor pattern, and the accuracy of 
the hole-positioning. required. f 
tneuded at phctop yeally 
mended that ‘a photographically 
reed "board oe Pabtuined 
Paper’ laminate "B.C." board 
material iy not suitable’ for this 
Teceiver, it being. t00 prone to 
damage’ Fibreglass or similar is 
‘therefore essential 
Tim the F.C. board to the in- 
side edge of the border line ans 
drill alP holes with a No. 60 dil 
eriin holes ‘are opened up as 
1 hole No. 12 drill for coil 
former 
Thies No. 48 drill for battery 
deads, 











1 hole No, $0 drill for self-tap- 
ping screw mounting. 
B holes No. $4 drill for aerial 


pliers. Do not dill, these. holes 
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Take care when handling the 
LFTs at this stage. Do not force 
them into the board if the pin 
alignment is not correct; carefully 
‘open up the offending holes. Mis- 
handling can cause’ irrepairable 


internal damage. 
Soldering 


‘Usually, at this stage, it is per- 
tinent to make some comments on 


soldering. However, 


‘before 


fttempting a project of this com- 


plexity, the "constructor 
Already have become 
with a soldering iron, 


‘should 
ficient 
fe will, 








however, stress the importance of 
using an iron’ of not-more. than 
TS watts rating, and of keeping. 
the bits clean and. well tinnes 


Assembly sequence 


1. If the PC. board is not of 
the’ presluxed type, clean down 
the copper. side with fine steel 
wool and rinse down under run- 
ning water. 


2. Fit the coil former into the 
PC. and “Araldite” in place 
(aking care not to cover any of 





INSIDE DIMENSIONS GIVEN. 
20 swe 


_ 
WNOow m6 


the copper conductors. When set 
tem any" projection ‘om the 
Sopper side of the board, to less 
than 1/32 ine with 2°fne fle or 
emery’ paper 


2 Scrape the enamel from one 
end of a length of 28" nrg 
amelie copper wire and. solder 
into the “sar ‘hole (marked. 8) 
ot the” Pe bourd. (From: the 
Bouton of the formers tightly 
wwind'on 3 tums ina Clockwise 
sion and rine wie out 
tothe tapping point marked 
and. lead through “the hole 
earest to, the pomnt, where i 
leaves the former” Po te fares 
tight ‘on fo the’ former, pulling 
ot the "wie io “rv then 
Springing “open ‘agsin. Main 
the tension ‘whilst the "wire is 
bared when Wt cmergesthro 
the hole on the copper side of the 
board and solder place. Check 
that ihe" turns are. fight. before 
Slipping the wire off. A further 91 
faoe Be ace wound coin toe 
fame ditection, “up the former 
ly above’ the fst set of 
windings, as"shown_in the draw- 
ing The! start of these turns 
fn ike other bole On the tapping 
WT and the. fnnh if the 
ole marked "rn the test af 
this complete operation shou 
2 coll of toial 12) turns, wound 
Sickvise up the former startin 
2055" and foithing °F". AU 3 
{uns up trom. "S* a tapping i 
erent,” brought out "fo. "cone 
ctor marked “Ton the PC: 
board, IF you are not satisfied with 
































coil, strip it off and start 
again; a badly wound coil will be 
a-constant source of trouble at 
later stages. 


A. light. smear of “Araldite” 
around the top turn will prevent 
any tendency for the coil to come 
‘unwound, 


4. Take -the_ interstage trans 
former and Ndetty"e ply 
tnd" secondary contet 
ihe sketch: Inert toe Boker 
im the PC, board, ensuring that 
the secondary oonectons ‘are 
oh te ere side ate Tam 
Mont and wld fa place, 

Eris exytal socket is to be 
employed, this should now be 
fide sting‘ ‘ay lose To the 
Pe board 

















‘transformers by means of th 
colour coding and fit them into 
the P.C. board, ensuring that they 
are seated correctly before solder- 
ing. The transfiter FI may also 

at this stage, again en- 
suring that it is seated correctly. 








wise’ this sage fo emi that 
in handling. “These "may cone 
Veniently be made "with the 
Ohms range of 8 test meter, For 
the tuning coll, continuty. should 
tit bet all tre conection, 
Ta or the i 
transformer, continuty should 
rist between “the. two. primary 
Connections and between the two 
Celween the pelmary sd second: 

ween the 4 
ary. For each of the LE. trans. 
formers, continuity should exist 
between al the. pri 















the primary and secondary wind- 
ings, If any troubles show 
check for any dry joints, an 
if this does not ‘show the 
trouble, then you have damaged 
the offending component. If 
‘well proceed with the next st 


7. Fit resistors. If you are not 
too certain of the colour code, ay 
the “Tesitors out in sequence 
according to their citcut refer- 
fences. In any case, take care nt 
{o confuse colours’ as, under cer- 
Sig Tebing conditions, Ted nd 
Working through in’ sequence, 
Solder cach resistor into position, 
Seating it) dose onto” the p 
board’ The diode Should als 
ts polarity, Check threagh to 
in pau, mh to en 
bore that the resistors afe all in 
the correct position 


8. Select the silver_mica and 
disc capacitors and’ identify the 
diferent types. Take care not to 
confuse decade values, fe. 47pF 
‘S70pF, 047A. the latter may 
marked 47K and. similarly OIF 
‘may be marked 10K" 


9. The electrolytic capacitors 
and RF choke should now be 
fitted. 

Solder each in place in circuit 
reference sequence, seating as 
close to the board as possible 


























without straining the leads. When 
this operation. is complete, again 
check everything through. ' 
the component vent drawing 





10. Take the transistors and 
spread the leads to fit into the P.C. 
holes. Push ‘each transistor into 
its appropriate location ensur- 





ing that the leads go into the cor- 
rect holes, and with the transistor 
spaced yin. off the board, solder 
in place 


Bare 4 in. of the ends of the 
tery and output leads and tin 
these "with ‘Solder. Insert these 
into the appropriate holes from 
the component side and solder 
Loop the leads through the two 
anchoring holes and" twist to 
ether. 








‘A 36 in. length of flex is simil- 
arly fied as an aerial and looped 
through the “two. holes. at the 
corner of the P.C. near the tun 
ing coil 





12, Fit the erystal, and the pc 
board assembly is complete 


Check your work 

Before proceeding with testing, 
check everything over’ thoroughly 
fr, better still, have someone else 
do it. Inspect ‘all soldered joints 
there are’ 137 of them and. they 
must all_be beyond. suspicion 
Only when you are absolutely cer 
tain that nothing is amiss, should 
testing be commenced 


‘Testing and alignment 

‘Alignment. shold be carried 
out with the. receiver” working 
tinder the conditions in. which it 
isto ‘be ‘sede. driving an 
actuator or relay, and. from the 
Appropriate supply. The recom- 
mended voltage source is a8. 
Dead pack, but the circuit 
operates satisfactorily from 4.3 V 
or 6 V batteries. Do not use a6 V 
Bete since when freshly. charged 
its voltage is considerably’ higher 
For alignment, the Deac should be 
fully'charged or the dry” batteries 
Iresh. 

‘Do not connect the actuator or 
roay yet Conect he haters 
positive to the positive terminal 
Othe feat mater andthe Yocever 
Negative tothe. battery. negative 
AWE the mete “swished to 
current ‘range of, say, 0-5 oF 
TOmA: touch the’receiver positive 
lead Yo the negative probe of the 
meter. A current in the order of 
4'SmA shouldbe indicated. It a 
considerably larger reading is ob 
tained, disconnest and inspect. the 
De, board for a possible short 
Grcuit between a. pair of conduc 
tors or component leat. It the 
readings" vety tow, Took fran 
Open elrcuit or poorly solded joint 
and’ rectify accordingly. 

‘Connect’ the actuator or relay 
between the’ “output lead: (green) 
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and the negative supply for 4.5 V 
or 48 V (or in the case of a 6 V 
supply with an_ actuator or relay 
‘of, less” than 25 ohm coil re- 
sistance), between the output and 
4.5 tapping. point on the battery 





P Take two 10K ohm resistors 
and connect them to the free ends 
Of the meter leads, Connect the 
fer Om the negative mater ead 
to. the positive, battery” terminal, 
tnd the resistor on. Ihe. positive 
moter lead to the top end’ of the 
Glode ihe “band ‘or dot end) 
Remember that the test meter 
stewie wa: semi of a 

st 5,000 0 Toll. Borrow 
wer friend if your own is 
Sot good enough. 

‘Switch the meter to. a voltage 
range around 1'V to 2'V and con: 
het the receiver tothe. supply 
‘The ‘meter should now’ read 
slightly" in. reverse. Unserew the 
Cuming ali Vabout hallway, out 
of the coll former and switch on 
4 transmitter (with the correct 
Grystal inserted). Observe that the 
teat_meter reading ‘now increases 
to a” positive. deflection asthe 
transmiter. is. brought. nearer to 
the rewver, Above aera evel 
possibly with the Tx aerial ex: 
fended, the reading ‘will. remain 
fairly constant as the’ transmitter 
{f brought closer, 

Decrease ‘the. transmitter signal 
strength: by retracting. the_actial 
andjor by moving the Tx. farther 
away. until the “meter” indicates 
Approximately half’ the deflection 
al which the reading wes constant. 
Using an insulated: tool about 5 
in. long. made from a. piece. of 
dowel, and with the hands clear of 
the receiver, adjust each LF. can 
in turn, by’ not more than} th 
{umn at! a” time, “until the meter 
reading is seen to increase. On no 
Secoust screw the slugs in exces: 
Sively,, ‘otherwise repairable 
Gamage wil result tothe ‘wind: 





















nay of fitting the required 10K ohm 
7s racodle cpa Yor uve m wet | 


ings. As the position is found 
where one LF. can begins to im- 
prove the reading, leave that ad- 
fustment and locate a_ similar 
Seting on each of the others, If 
‘at any stage the meter reading 
reaches the same steady positive 
value, as before, move the Tx 
further away to decrease the read- 











iow adjust cach LF, can in 
turn to achieve peak deflection 
fon the ‘meter, moving the Tx 
further away’ as ecemsry., When 
three are peaked check over 
Sach of the settings” by movin 
ihe ag, gy teach, Sie 
the, "pet he rete may 
now be moved away 0 that the 
ineter deflection is extremely low, 
ind the seting again shocked for 
peaking. Screw in the tuning coll 
Ting tov 2 peak reading on the 
meter. 

"The transmitter tone may now 
te Keyed: when the meter reading 
Should ail" andthe "actuator of 
Fela poll i. If the meter reading 
falls But the actuator. doesnot 
ull in, a fault exists in the am- 
Plifer “or output stage. and. this 
Thould be loeated belore proceed: 
ine to the final allgnmedt. which 
{SE onty be done with the receiver 
fted in ite case 





Case construction 

"The case vo made from 20 sg 
aluminium forthe bottom and. 24 
Soe for the lids "The bottom hall 
BTuade st, marking out around 
the"PC, ard and allowing 
snough depth on the end poet 
to°dear ‘the tallest components, 
When a piece of inmieion 





‘may 
th a modelling knife or 
bby sawing. Metal shears are not 
recommended since they distort 














between wooden blocks, alignis 
bending Vine along the’ edge of 
block Bend the end over with the 
seribe line on the inside of the 
bend, Repeat for the other end 
fd check the pe. Board fits be 
tween the two bent up ends. 

“The top half of the case may 
now be marked out from the out: 
fide ‘dimensions “of the bottom 
half, allowing "in. at the ends 
{or the flanges. 

"The flanges at each end are bent 
in one operation, remembering 
that the ‘guide ines are on the 
inside “ofthe bend. Using. 
‘wooden block of greater” depth 
than the case, the two sides may 
te bent down, Check that the {0 
halves St. together correctly” and 
clean ‘up the corners with a. fie 
Dil aol’ in the Tower half for 
the pe. mounting screw, and two 
holes, one at each end, to suit 
fubbée grommets for the connect- 
Ing leads and aerial. The case may 
tow be, rubbed down with ne 
Emery cloth and nish appli 
as desired. ue 
Final assembly alignment 

Gat a pleco Wot tasting 
material to the size of the De 
board and make a bole in itt 
cleat_the mounting, screw. Mount 
the pe. in the lower case. half 
with the ‘insulation, ‘by means of 
3 single sf tapping. Sexew (hese 
are. available “as ‘Triang railway 
Spares), and feed ‘the feads and 
aerial through the ‘rubber: grom- 
nets. 


























Remove the tuning coil slug 
and work some Plasticine into 
threads to prevent its working 
loose when the receiver is instal- 
ed ina model. Now repeat the 
Tining-up procedure described 
earlier, taking care not to touch 
the cise, aerial or leads when 
checking’ the peak settings. 











When alignment is complete, fit 
the case top and carry out a 

check. The, tuning. coil may. be 
Peaked up during this if required, 
although this should not be neces: 
sary. LR. can, adjustments 
should only be made using the 
test meter and ‘should not be 
altered during a range check. 
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